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1
. $\Delta t=\tau$ , $n$
O(\mbox{\boldmath $\tau$}
. $H$ ,
(modffied Hamfltonian) $\tilde{H}$ .
$\tilde{H}$ 1
$\tilde{H}=H_{0}+\tau H_{1}+\tau^{2}H_{2}+\ldots$ (1)












$q’=q+ \tau(\frac{\partial T}{\partial p})_{p=p},\acute{p}=p-\tau(\frac{\partial V}{\partial q})_{q=q’}$ , (4)
,
$H_{1}= \frac{1}{2}H_{p}H_{q},$ $H_{2}= \frac{1}{12}(H_{qq}H_{p}^{2}+H_{p\mathrm{p}}H_{q}^{2})$ , (5)
.









. (1) (2) , \mbox{\boldmath $\tau$}
$\{\Phi_{0}, H_{0}\}=0$ , (8)
$\{\Phi_{1}, H_{0}\}+\{\Phi_{0}, H_{1}\}=0$ , (9)
$\{\Phi_{2}, H_{0}\}+\{\Phi_{1}, H_{1}\}+\{\Phi_{0}, H_{2}\}=0$, (10)
. $\Phi_{0}=\Phi$ , 1
$\Phi_{1}=\frac{1}{2}\Phi_{q}H_{p}=\frac{1}{2}\Phi_{p}H_{q}$ . (11)
















1: 1:2 ( ) ( ). $(\tau=0.2)$
1 (11)
$\Phi_{1}=p_{1}p_{2}q_{2}+2p_{2}^{2}q_{1}$ (17)




$\Phi_{2}$ (10) $H_{0}$ , $H_{1}$ , H2 $\Phi_{0}$ , $\Phi_{1}$
$\{\Phi_{2}, H_{0}\}=-\frac{1}{8}q_{1}q_{2}^{2}$ . (18)
. H0
$q_{1}=c_{1}\sin(t+\delta_{1}),$ $p_{1}=c_{1}\cos(t+\delta_{1}),$ $q_{2}=c_{2} \sin(\frac{t}{2}+\delta_{2}),$ $p_{2}= \frac{c_{2}}{2}\cos(\frac{t}{2}+\delta_{2}),$ (19)
(18) , $\grave{\grave{\mathrm{a}}}$ $d\Phi_{2}/dt$
$\frac{d\Phi_{2}}{dt}$ $=$ $- \frac{1}{8}c_{1}c_{2}^{2}\sin(t+\delta_{1})\sin 2(\frac{t}{2}+\delta_{2})$
$=$ $\frac{1}{32}c_{1}c_{2}^{2}[\sin(\delta_{1}-2\delta_{2})-2\sin(t+\delta_{1})+\sin(2t+\delta_{1}+2\delta_{2})]$ . (20)
. , \Phi 2 $H$ \Phi , $q$ $p$ ,
(19) $t$ . $d\Phi_{2}/dt$
. (20)









2: 1:1 ( ) ( ). $(\tau=0.2)$
,














$H_{1}= \frac{q_{1}p_{1}+q_{2}p_{2}}{2r^{3}}$ , (26)
$H_{2}= \frac{p_{1}^{2}(-2q_{1}^{2}+q_{2}^{2})+p_{2}^{2}(q_{1}^{2}-2q_{2}^{2})-6p_{1}p_{2}q_{1}q_{2}+r}{12r^{5}}$ (27)
. $x$ (25)
$\theta_{\grave{J}}\emptyset 1\backslash ’\lambda \text{ }\#\mathrm{h}(11)\mathrm{B}\backslash \text{ }$
$\Phi_{1}=\frac{q_{2}(q_{1}p_{2}-q_{2}p_{1})}{2r^{3}}$ (28)
191
3: ( ) ( ). $(\tau=0.1)$
, 2 $\Phi_{2}$ $H$ $\Phi$
.
$\Phi_{2}$ (18)
$\{\Phi_{2}, H_{0}\}=F(q,p)$ $:=- \frac{h}{4r^{7}}[p_{1}^{2}q_{2}(-4q_{1}^{2}+q_{2}^{2})+p_{2}^{2}q_{2}(3q_{1}^{2}-2q_{2}^{2})+2p_{1}p_{2}q_{1}(q_{1}^{2}-4q_{2}^{2})]$
(29)
. , \Phi 2 $H$ \Phi . H0
( $t$ ) ,
$\{\Phi_{2}, H_{0}\}=d\Phi_{2}/dt$ ,
.
$\langle F(q,p)\rangle_{t}=-\frac{ne(4+e^{2})}{16h^{6}}\sin\varpi$ . (30)
, . $n,$ $e,$ $h,$ $\varpi$
. $\Phi_{2}$ $H$ $\Phi$ .
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